Metformin reduces blood pressure and restores endothelial function in aorta of streptozotocin-induced diabetic rats.
Effect of metformin treatment on blood pressure, endothelial function and oxidative stress in streptozotocin (STZ)-induced diabetes in rats was studied. In vitro effect of metformin on vascular reactivity to various agonist in the presence of metformin in untreated nondiabetic and STZ-diabetic rats were also studied. Sprague-Dawley rats were randomized into nondiabetic and STZ-diabetic groups. Rats were further randomized to receive metformin (150 mg/kg) or vehicle for 4 weeks. Metformin treatment reduced blood pressure without having any significant effect on blood glucose level in STZ-diabetic rats. Enhanced phenylephrine (PE)-induced contraction and impaired acetylcholine (Ach)-induced relaxation in STZ-diabetic rats were restored to normal by metformin treatment. Enhanced Ach-induced relaxation in metformin-treated STZ-diabetic rats was blocked due to pretreatment with 100 microM of Nomega-nitro-L-arginine-methyl ester (L-NAME) or 10 microM of methylene blue but not 10 microM of indomethacin. Metformin treatment significantly increased antioxidant enzymes and reduced lipid peroxidation in STZ-diabetic rats. In vitro studies in aortic rings of untreated nondiabetic and STZ-diabetic rats showed that the presence of higher concentration of metformin (1 mM and 10 mM) significantly reduced PE-induced contraction and increased Ach-induced relaxation. Metformin per se relaxed precontracted aortic rings of untreated nondiabetic and STZ-diabetic rats in a dose-dependent manner. Pretreatment with L-NAME or removal of endothelium blocked metformin-induced relaxation at lower concentration (up to 30 microM) but not at higher concentration (above 30 microM). Metformin-induced relaxation was blocked in the presence of 1 mM of 4-aminopyridine, or 1 mM of tetraethylammonium but not in the presence of 100 microM of barium ion or 10 microM of glybenclamide. The restored endothelial function along with direct effect of metformin on aortic rings and reduced oxidative stress contributes to reduced blood pressure in STZ-diabetic rats. From the present study, it can be concluded that metformin administration to STZ-diabetic rats lowers blood pressure, and restores endothelial function.